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(d) Requirements for future non water-
cooled reactor applicants and licensees
and certain water-cooled reactor appli-
cants and licensees. The requirements in
this paragraph apply to all construc-
tion permits and operating licenses
under this part, and to all design ap-
provals, design certifications, com-
bined licenses, or manufacturing 1li-
censes under part 52 of this chapter, for
non water-cooled reactors and water-
cooled reactors that do not fall within
the description in paragraph (c), foot-
note 1 of this section, any of which are
issued after October 16, 2003. Applica-
tions subject to this paragraph must
include:

(1) Information addressing whether
accidents involving combustible gases
are technically relevant for their de-
sign, and

(2) If accidents involving combustible
gases are found to be technically rel-
evant, information (including a design-
specific probabilistic risk assessment)
demonstrating that the safety impacts
of combustible gases during design-
basis and significant beyond design-
basis accidents have been addressed to
ensure adequate protection of public
health and safety and common defense
and security.

[68 FR 54141, Sept. 16, 2003]

§50.45 Standards for construction per-
mits, operating licenses, and com-
bined licenses.

(a) An applicant for an operating li-
cense or an amendment of an operating
license who proposes to construct or
alter a production or utilization facil-
ity will be initially granted a construc-
tion permit if the application is in con-
formity with and acceptable under the
criteria of §§50.31 through 50.38, and the
standards of §§50.40 through 50.43, as
applicable.

(b) A holder of a combined license
who proposes, after the Commission
makes the finding under §52.103(g) of
this chapter, to alter the licensed facil-
ity will be initially granted a construc-
tion permit if the application is in con-
formity with and acceptable under the
criteria of §§50.30 through 50.33,
§50.34(f), §§50.34a through 50.38, the
standards of §§50.40 through 50.43, as
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applicable, and §§52.79 and 52.80 of this
chapter.

[72 FR 49494, Aug. 28, 2007]

§50.46 Acceptance criteria for emer-
gency core cooling systems for
light-water nuclear power reactors.

(a)(1)(i) Each boiling or pressurized
light-water nuclear power reactor
fueled with uranium oxide pellets with-
in cylindrical zircaloy or ZIRLO clad-
ding must be provided with an emer-
gency core cooling system (ECCS) that
must be designed so that its calculated
cooling performance following postu-
lated loss-of-coolant accidents con-
forms to the criteria set forth in para-
graph (b) of this section. ECCS cooling
performance must be calculated in ac-
cordance with an acceptable evaluation
model and must be calculated for a
number of postulated loss-of-coolant
accidents of different sizes, locations,
and other properties sufficient to pro-
vide assurance that the most severe
postulated loss-of-coolant accidents
are calculated. Except as provided in
paragraph (a)(1)(ii) of this section, the
evaluation model must include suffi-
cient supporting justification to show
that the analytical technique realisti-
cally describes the behavior of the re-
actor system during a loss-of-coolant
accident. Comparisons to applicable ex-
perimental data must be made and un-
certainties in the analysis method and
inputs must be identified and assessed
so that the uncertainty in the cal-
culated results can be estimated. This
uncertainty must be accounted for, so
that, when the calculated ECCS cool-
ing performance is compared to the cri-
teria set forth in paragraph (b) of this
section, there is a high level of prob-
ability that the criteria would not be
exceeded. Appendix K, Part II Required
Documentation, sets forth the docu-
mentation requirements for each eval-
uation model. This section does not
apply to a nuclear power reactor facil-
ity for which the certifications re-
quired under §50.82(a)(1) have been sub-
mitted.

(ii) Alternatively, an ECCS evalua-
tion model may be developed in con-
formance with the required and accept-
able features of appendix K ECCS Eval-
uation Models.
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(2) The Director of Nuclear Reactor
Regulation may impose restrictions on
reactor operation if it is found that the
evaluations of ECCS cooling perform-
ance submitted are not consistent with
paragraphs (a)(1) (i) and (ii) of this sec-
tion.

(3)(1) Each applicant for or holder of
an operating license or construction
permit issued under this part, appli-
cant for a standard design certification
under part 52 of this chapter (including
an applicant after the Commission has
adopted a final design certification reg-
ulation), or an applicant for or holder
of a standard design approval, a com-
bined license or a manufacturing Ili-
cense issued under part 52 of this chap-
ter, shall estimate the effect of any
change to or error in an acceptable
evaluation model or in the application
of such a model to determine if the
change or error is significant. For this
purpose, a significant change or error
is one which results in a calculated
peak fuel cladding temperature dif-
ferent by more than 50 °F from the
temperature calculated for the lim-
iting transient using the last accept-
able model, or is a cumulation of
changes and errors such that the sum
of the absolute magnitudes of the re-
spective temperature changes is great-
er than 50 °F.

(ii) For each change to or error dis-
covered in an acceptable evaluation
model or in the application of such a
model that affects the temperature cal-
culation, the applicant or holder of a
construction permit, operating license,
combined license, or manufacturing li-
cense shall report the nature of the
change or error and its estimated effect
on the limiting ECCS analysis to the
Commission at least annually as speci-
fied in §50.4 or §52.3 of this chapter, as
applicable. If the change or error is sig-
nificant, the applicant or licensee shall
provide this report within 30 days and
include with the report a proposed
schedule for providing a reanalysis or
taking other action as may be needed
to show compliance with §50.46 require-
ments. This schedule may be developed
using an integrated scheduling system
previously approved for the facility by
the NRC. For those facilities not using
an NRC approved integrated scheduling
system, a schedule will be established

10 CFR Ch. | (1-1-10 Edition)

by the NRC staff within 60 days of re-
ceipt of the proposed schedule. Any
change or error correction that results
in a calculated ECCS performance that
does not conform to the criteria set
forth in paragraph (b) of this section is
a reportable event as described in
§§50.55(e), 50.72, and 50.73. The affected
applicant or licensee shall propose im-
mediate steps to demonstrate compli-
ance or bring plant design or operation
into compliance with §50.46 require-
ments.

(iii) For each change to or error dis-
covered in an acceptable evaluation
model or in the application of such a
model that affects the temperature cal-
culation, the applicant or holder of a
standard design approval or the appli-
cant for a standard design certification
(including an applicant after the Com-
mission has adopted a final design cer-
tification rule) shall report the nature
of the change or error and its esti-
mated effect on the limiting ECCS
analysis to the Commission and to any
applicant or licensee referencing the
design approval or design certification
at least annually as specified in §52.3 of
this chapter. If the change or error is
significant, the applicant or holder of
the design approval or the applicant for
the design certification shall provide
this report within 30 days and include
with the report a proposed schedule for
providing a reanalysis or taking other
action as may be needed to show com-
pliance with §50.46 requirements. The
affected applicant or holder shall pro-
pose immediate steps to demonstrate
compliance or bring plant design into
compliance with §50.46 requirements.

(b)(A) Peak cladding temperature. The
calculated maximum fuel element clad-
ding temperature shall not exceed 2200
°F.

(2) Maximum cladding oxidation. The
calculated total oxidation of the clad-
ding shall nowhere exceed 0.17 times
the total cladding thickness before oxi-
dation. As used in this subparagraph
total oxidation means the total thick-
ness of cladding metal that would be
locally converted to oxide if all the ox-
ygen absorbed by and reacted with the
cladding locally were converted to stoi-
chiometric zirconium dioxide. If clad-
ding rupture is calculated to occur, the
inside surfaces of the cladding shall be
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included in the oxidation, beginning at
the calculated time of rupture. Clad-
ding thickness before oxidation means
the radial distance from inside to out-
side the cladding, after any calculated
rupture or swelling has occurred but
before significant oxidation. Where the
calculated conditions of transient pres-
sure and temperature lead to a pre-
diction of cladding swelling, with or
without cladding rupture, the
unoxidized cladding thickness shall be
defined as the cladding cross-sectional
area, taken at a horizontal plane at the
elevation of the rupture, if it occurs, or
at the elevation of the highest cladding
temperature if no rupture is calculated
to occur, divided by the average cir-
cumference at that elevation. For rup-
tured cladding the circumference does
not include the rupture opening.

(3) Maximum hydrogen generation. The
calculated total amount of hydrogen
generated from the chemical reaction
of the cladding with water or steam
shall not exceed 0.01 times the hypo-
thetical amount that would be gen-
erated if all of the metal in the clad-
ding cylinders surrounding the fuel, ex-
cluding the cladding surrounding the
plenum volume, were to react.

(4) Coolable geometry. Calculated
changes in core geometry shall be such
that the core remains amenable to
cooling.

(6) Long-term cooling. After any cal-
culated successful initial operation of
the ECCS, the calculated core tempera-
ture shall be maintained at an accept-
ably low value and decay heat shall be
removed for the extended period of
time required by the long-lived radio-
activity remaining in the core.

(c) As used in this section:

1) Loss-of-coolant accidents
(LOCA’s) are hypothetical accidents
that would result from the loss of reac-
tor coolant, at a rate in excess of the
capability of the reactor coolant make-
up system, from breaks in pipes in the
reactor coolant pressure boundary up
to and including a break equivalent in
size to the double-ended rupture of the
largest pipe in the reactor coolant sys-
tem.

(2) An evaluation model is the
calculational framework for evaluating
the behavior of the reactor system dur-
ing a postulated loss-of-coolant acci-

§50.46a

dent (LOCA). It includes one or more
computer programs and all other infor-
mation necessary for application of the
calculational framework to a specific
LOCA, such as mathematical models
used, assumptions included in the pro-
grams, procedure for treating the pro-
gram input and output information,
specification of those portions of anal-
ysis not included in computer pro-
grams, values of parameters, and all
other information necessary to specify
the calculational procedure.

(d) The requirements of this section
are in addition to any other require-
ments applicable to ECCS set forth in
this part. The criteria set forth in
paragraph (b), with cooling perform-
ance calculated in accordance with an
acceptable evaluation model, are in im-
plementation of the general require-
ments with respect to ECCS cooling
performance design set forth in this
part, including in particular Criterion
35 of appendix A.

[39 FR 1002, Jan. 4, 1974, as amended at 53 FR
36004, Sept. 16, 1988; 57 FR 39358, Aug. 31, 1992;
61 FR 39299, July 29, 1996; 62 FR 59276, Nov. 3,
1997; 72 FR 49494, Aug. 28, 2007]

§50.46a Acceptance criteria for reac-
tor coolant system venting systems.

Each nuclear power reactor must be
provided with high point vents for the
reactor coolant system, for the reactor
vessel head, and for other systems re-
quired to maintain adequate core cool-
ing if the accumulation of noncondens-
ible gases would cause the loss of func-
tion of these systems. High point vents
are not required for the tubes in U-tube
steam generators. Acceptable venting
systems must meet the following cri-
teria:

(a) The high point vents must be re-
motely operated from the control
room.

(b) The design of the vents and asso-
ciated controls, instruments and power
sources must conform to appendix A
and appendix B of this part.

(c) The vent system must be designed
to ensure that:

(1) The vents will perform their safe-
ty functions; and

(2) There would not be inadvertent or
irreversible actuation of a vent.

[68 FR 54142, Sept. 16, 2003]
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